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Available online 7 January 2016AbstractObjective: This study aimed to analyze and characterize the radiological manifestations of disseminated tuberculosis in patients with AIDS and
to improve its diagnostic accuracy.
Materials and methods: The radiological images of disseminated tuberculosis in 40 patients with AIDS were retrospectively analyzed with
special focus on the distribution, location and enhancement pattern of the lesions.
Results: The lesions were shown with involvement of lungs (87.5%), lymph nodes (72.5%), spleen (27.5%), liver (12.5%), CNS (7.5%), pleura
(15%), ileocecal junction (7.5%), soft tissues (7.5%), peritoneum (7.5%), kidney (5%), and bone (5%). CT manifestations were characterized by
military nodules at lungs (27.5%), spleen (22.5%), liver (7.5%); focal lesions with rim enhancement in the CNS (12.5%), soft tissues (7.5%),
spleen (5%), and liver (5%); intrathoracic lymphadenopathy with rim enhancement (62.5%) and those in abdomen (68.8%). Intrathoracic
lymphadenopathy dominantly distributed in 4R (79.3%), 7 (72.4%), and 2R (58.6%), while abdominal lymphadenopathy dominantly distributed
in the portacaval space (87.5%), peripancreatic region (87.5%), and hepatoduodenal ligament (81.3%).
Conclusions: Disseminated tuberculosis in patients with AIDS affects multiple sites, and the most commonly affected region is lungs, followed
by lymph nodes, spleen and liver, CNS, and others. The radiological features include miliary pattern in lung, spleen, and liver, with dominant
distribution of lymphadenopathy and rim enhancement. The focal lesions with rim enhancement at multiple sites highly suggest the diagnosis of
disseminated tuberculosis in patients with AIDS.
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The prevalence of acquired immunodeficiency syndrome
(AIDS) and tuberculosis in mainland China is unprecedented [1].
The Ministry of Health of the People's Republic of China
announced the cumulative number of patients with HIV/AIDS in
China was 429,000 at the end of September of 2011 [2].
Simultaneously, China is also a country with a large population
affected by tuberculosis, second only to India in the world [3].
The risk of disseminated tuberculosis increases in patients with
AIDS due to advanced level of immunosuppression [4].
Disseminated tuberculosis in AIDS patients remains a diagnostic
challenge because the duration of symptoms before diagnosis is. Production and hosting by Elsevier B.V. This is an open access article under
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Moreover, previous studies revealed AIDS-related disseminated
tuberculosis causes a major constitutional illness with a high
short-term mortality (25%) [6]. In 2006, WHO released guide-
lines to improve diagnosis of smear negative tuberculosis and
extrapulmonary tuberculosis in HIV-prevalent settings [7].
Simple and standardized guidelines were provided for diag-
nosing disseminated tuberculosis based on clinical findings [7].
However, research is still necessary to identify innovative and
more efficient ways to equip clinicians to interpret radiological
data accurately, as well as to assess the feasibility and additional
value of peer reviewing images. The purpose of this study was to
analyze and characterize the radiological menifestations of
disseminated tuberculosis in AIDS patients and thus to improve
the diagnostic accuracy of this disease.
2. Materials and methods
Disseminated tuberculosis is defined as tuberculosis involving
two or more noncontiguous sites, or miliary tuberculosis [4,6].
Among all 2233 cases with clinically confirmed diagnosis of
AIDS from January 2004 toDecember 2010 at our institution, we
found that a total of 371 patients (16.6%) were co-infected with
tuberculosis, of which 40 patients (10.8%) sustained dissemi-
nated tuberculosis. The 40 patients included 35 men and 5
women, with their ages ranging from 27 to 60 years (mean, 41
years). They experienced the clinical symptoms of fever (n¼ 32,
80.0%), cough (n ¼ 18, 45.0%), weight loss (n ¼ 13, 32.5%),
chest pain (n ¼ 9, 22.5%), abdominal pain (n ¼ 12, 30.0%),
abdominal distention (n ¼ 9, 22.5%), poor appetite (n ¼ 9,
22.5%), headache (n ¼ 7, 17.5%), night sweats (n ¼ 6, 15.0%),
dyspnea (n¼ 3, 7.5%), and consciousness change (n¼ 2, 5.0%).
All the 40 patients with disseminated tuberculosis had
received ELISA and Western blot, with a result of HIV positive.
And their tuberculosis diagnosis was proved by sputum culture
positive in 10 cases (25.0%), blood or bone marrow culture
positive in 5 (7.5%), acid-fast staining of sputum positive in 12
(30%), positive for acid-fast staining of pleural or abdominal
fluid in 9 (15.0%) and CSF in 7 (17.5%), pathological analysis of
the cervical lymph node, liver lesion and ileocecum by percuta-
neous aspiration or biopsy in 10 cases (25%). Among the 40
cases, 32 patients had the final diagnosis of disseminated tuber-
culosis confirmed by blood or bone marrow culture and two
noncontiguous sites either sputum, pleural fluid, abdominal fluid
or CSF, or pathological and histological examination. For the
remaining 8 patients, their diagnosis of tuberculosis was
confirmed by clinical findings, one site mycobacterium tuber-
culosis infection, and CTor other radiological follow-up over 12
months, demonstrating progressive decrease in size or severity of
the lesions after anti-tuberculosis therapy. In addition, no other
infectious etiologic agents were identified in all 40 patients. All
40 patients received the laboratory test for CD4 T cell count.2.1. Radiological examinationMRI was performed using a 1.5-T MRI scanner (Achieva,
Philips, Netherlands) equipped with the standard head coil with a240  240 mm field of view in 7 patients with central nervous
system (CNS) tuberculosis. All MR examinations comprised at
least a transverse T2-weighted fast spin-echo sequence (TR/TE,
3800/100; section thickness, 5 mm), transverse FLAIR sequence
10,000/103; 5 mm section thickness), and T1-weighted se-
quences before and after IV contrast injection (500/12, 5 mm
section thickness; gadopentetate dimeglumine, 0.1 mmol/kg). In
addition,MRI studies were performedwith the sameMR scanner
in 3 patients with tuberculosis in the pelvic wall, lumbar spine
and right thigh.
Chest CT images were obtained with a multi-detector CT
(Somatom Plus 16, Siemens, Germany) in all 40 patients.
Scanning was performed with 1.0 mm collimation, 120 kVp,
200 mA, 512  512 matrix, and a bone algorithm at 10 mm
intervals from the lung apices to the bases. Contrast enhanced
CT scans were obtained in 24 patients after IVadministration of
1.5 ml per kilogram of body weight of Iohexol (Beilu Phar-
maceutical Co., Beijing, China) at the rate of 2.0e3.0 ml/s.
Of the 40 patients, 21 cases underwent the multi-detector
CT (Somatom Plus 16, Siemens, Germany) examination
with scanning parameters of 120 kVp, 200 mA, 3 mm colli-
mation with contiguous axial images 5 mm thick at 5 mm
intervals. Before the examination, the patients had been fasting
for at least 6 h and drinking 500e1000 ml water in order to
dilate the gastrointestinal tract. Upper abdomen CT scans were
extending from the diaphragm to inferior border of kidney.
Whole abdomen CT scans were extending from the diaphragm
to the pubic symphysis. Contrast-enhanced images were ob-
tained 25 s (arterial phase), 70 s (portal venous phase), and
90e120 s (equilibrium phase) after IVadministration of 1.5 ml
per kilogram of body weight of Iohexol (Beilu Pharmaceutical
Co., Beijing, China) at the rate of 3 ml/s.
One patient underwent the left foot x-ray examination.2.2. Image analysisTwo experienced radiologists retrospectively but indepen-
dently reviewed and characterized the imaging findings of
disseminated tuberculosis with special focus on the distribu-
tion, location and enhancement pattern of the lesions. The
conclusions were obtained by the consensus of the two radi-
ologists if there was a discrepancy in interpretation.
According to the new stage classification systems of theUnion
for International Cancer Control (UICC) and the American Joint
Committee on Cancer (AJCC) [8], the intrathoracic lymph nodes
were grouped into 14 sites including 1 low cervical, supra-
clavicular, and sternal notch nodes, 2R upper paratracheal (right),
2L upper paratracheal (left), 3a prevascular, 3p retrotracheal, 4R
lower paratracheal (right), 4L lower paratracheal (left), 5 sub-
aortic, 6 para-aortic (ascending aorta or phrenic), 7 subcarinal, 8
paraesophageal (below carina), 9 pulmonary ligament, 10 hilar,
11 interlobar, 12 lobar, 13 segmental, 14 subsegmental. The
intrathoracic lymph nodes were considered positive if the short
axis of the lymph node was larger than 1 cm.
Abdominal lymph nodes were grouped anatomically into
11 sites including the hepatoduodenal ligament, the hep-
atogastric ligament, the gastrosplenic ligament, the greater
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mesentery, the portacaval space, the peripancreatic region, and
the upper and lower paraaortic region (divided by the upper
border of L3) [9]. The short axis diameter was measured for
each node compared with the normal size of lymph nodes
reported by Dorfman et al. [10].
3. Results3.1. The involved areasTable 1 summarized the involved areas of 40 patients.
Involvement of two non-contiguous sites of the body was seen
in 11 patients (27.5%), and involvement of more than two non-
contiguous sites was seen in 29 patients (72.5%) (Fig. 1), at
most to five sites (Fig. 2). The most common imaging findings
were pulmonary infection and enlarged lymph nodes. Intra-
thoracic lymphadenopathy was seen in 29 patients (72.5%)
and abdominal lymphadenopathy was observed in 16 patients
(40%). Soft tissue abscesses located at the left psoas, right
pelvic wall and right thigh. Bone tuberculosis located at the
lumbar spine and first metatarsal bone of left foot.3.2. Imaging manifestations
3.2.1. MRI findings of CNS involvement
The rounded or lobulated nodes or masses with homoge-
neous or rim enhancement were present in 5 patients (12.5%)
with diameters ranging from 0.5 to 1.3 cm. On T2-weighted
images, the foci was hyperintense with homogeneous
enhancement in 2 cases, and isointense to markedly hypo-
intense with rim enhancement in 3 cases. The meningeal
enhancement was observed in 3 patients (7.5%).
3.2.2. CT finding of thoracic involvement
Miliary pattern was demonstrated in 11 patients (27.5%)
including homogeneous distribution, density and size (range,
1e3 mm) in 7 (17.5%) and heterogeneous distribution, density
and size (3e7 mm) in 4 (10%). Consolidation was detected in
19 (47.5%), ground glass opacity in 17 (42.5%), bud-in-tree
sign in 13 (32.5%), nodules in 7 (17.5%), cavitation in 2
(5.0%), and fibrosis in 2 (5.0%). Miliary nodules with small
cavitation were observed in only 1 patient.Table 1
The involved areas of 40 patients with disseminated tuberculosis.
Regions Number of cases (n ¼ 40) Percentage (%)
Pulmonary 35 87.5
Lymph nodes 29 72.5
Spleen 11 27.5
CNS 7 17.5
Pleura 6 15.0
Liver 5 12.5
Ileocecal region 3 7.5
Peritoneum 3 7.5
Soft tissue 3 7.5
Kidney 2 5.0
Bone 2 5.0Table 2 summarized the involved areas of intrathoracic
lymphadenopathy. The involved areas were two or more in 25
cases of 29 patients. No patients had calcified lymph nodes.
The enlarged lymph node was 1.0e4.5 cm in short axis. Of 24
patients receiving contrast enhanced scanning, the enlarged
lymph nodes presented low attenuation in the center and
peripheric rim enhancement in 15 patients (62.5%), hetero-
geneous mixed density in 8 (33.3%), homogeneous in 1
(4.2%). The dominantly involved areas were 4R (79.3%),
followed by 7 (72.4%), 2R (58.6%), 4L (55.2%), and 10R
(48.3%).
Pleural tuberculosis was found in 6 patients (15.0%), one
with bilateral involvement and five with unilateral
involvement.
3.2.3. CT finding of abdominal involvement
Splenomegaly with innumerable tiny, low-attenuation foci
(diameter <1 cm) was seen in 9 cases (22.5%) (Fig. 3A) and
hepatomegaly with scattered low-density foci in 2 cases (5%).
The miliary form occurred in association with miliary pul-
monary tuberculosis in 7 cases (17.5%). The focal lesions with
1e3.5 cm in diameter and rim enhancement were observed in
the mildly enlarged spleen in 2 cases (5%) and in the mildly
enlarged liver in 2 cases (5%) (Fig. 4).
Table 3 summarized the involved areas of abdominal
lymphadenopathy. Abdominal lymphadenopathy involved in
two or more groups in 15 cases (93.8%). The nodes averaged
1.0e3.5 cm in diameter. The portacaval space and peri-
pancreatic groups were the most commonly affected lymph
nodes. Of 16 patients with contrast enhanced scanning, the
lymph nodes had low attenuation center and peripheric rim
enhancement in 11 (68.8%) patients (Fig. 5), heterogeneous
mixed density in 5 (31.2%) cases, and no homogeneous
density.
Thickening of ileocecal wall was present in 3 (7.5%) pa-
tients. CT appearance consisted of asymmetric thickening of
the ileocecal valve and medial wall of the cecum, and enlarged
lymph nodes.
Ascites was present in 3 patients (7.5%). Small, irregular,
soft-tissue densities in mesenteries and omentum were present
in 1 patient.
The round or oval hypodense lesions with 1e1.5 cm in
diameter and rim enhancement were detected in kidney of 2
patients (5%).
3.2.4. Images of other sites involvement
Soft tissue abscesses were detected in the psoas major
muscle, pelvic wall and right thigh. Contrast-enhanced scans
in 2 patients showed peripheric rim enhancement (Fig. 6).
Tuberculous spondylitis with psoas abscess was observed
in 1 patient. Two vertebral body was typically affected
with the adjacent disk spaces involvement and the psoas
muscle abscess on MRI. On X-ray, tuberculosis involvement
of the first metatarsal of the left foot in 1 patient showed
destruction of underlying bone, formation of a cyst-like
cavity and the remaining bone appeared to be ballooned
out???.
Fig. 1. A 60-year-old male AIDS patient with disseminated tuberculosis. (A) Axial T2-weighted MR imaging showed a low signal intensity nodule with sur-
rounding high signal intensity (arrow). (B) Enhanced axial T1-weighted MR imaging showed single parenchymal caseating tuberculomas with rim enhancement
(arrow). (C) Radiography showed the first metatarsal bone of the left foot was destroyed, a cystlike cavity formed and the remaining bone appeared to be ballooned
out (arrow).
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results showed counts >100/mm3 and 200/mm3 in 6 (15.0%)
patients, >50 and 100/mm3 in 13 cases (32.5%), and 50/
mm3 in 21 cases (52.5%). The mean of CD4þ T cell counts
was 47/mm3 (range, 7e189/mm3).
4. Discussion
AIDS complicated by tuberculosis is becoming increas-
ingly common in China. In our all 2233 patients with AIDS
investigated, 16.6% were co-infected with tuberculosis, of
which the incidence of disseminated tuberculosis reached
10.8%. Patients with disseminated tuberculosis in AIDS mayFig. 2. A 49-year-old male AIDS patient with disseminated tuberculosis. (A) Thorac
right lower paratracheal lymphadenopathy with peripheral enhancement and rig
enhancement in the portacaval space and peripancreatic region (arrow). (D) Enhanexperience long-term fever, fatigue, weight loss, and anorexia,
which may be accompanied by affectation of a focal organ.
Symptoms and signs of these patients are often non-specific
and similar to other opportunistic infections or malignant tu-
mors such as lymphomas. Therefore, radiology plays a sig-
nificant role in shortening delays in diagnosis and should be
performed as early as possible for the cases of tuberculosis
suspected, especially in high-risk populations such as AIDS
patients.
Disseminated tuberculosis may occur in patients with HIV/
AIDS of all stages and degrees of immunosuppression [11,12].
CD4þ T cell count of less than 300/mm3 in the majority and is
usually less than 100/mm3 in patients with clinical evidence of
lymphohematogenous dissemination [13,14]. In our cases, the
mean CD4þ T cell count was 47/mm3 (range, 7e189/mm3),ic axial HRCT showed military nodules in the lungs. (B) Enhanced CT showed
ht pleural effusion. (C) Enhanced CT showed lymphadenopathy with rim
ced CT showed circum-ferential thickening of the cecum and terminal ileum.
Table 2
Anatomic distribution of intrathoracic lymphadenopathy.
Anatomic distribution Case (n ¼ 29) Percentage (%)
1 8 27.6%
2R 17 58.6%
2L 6 20.7%
3A 5 17.2%
3P 1 3.4%
4R 23 79.3%
4L 13 44.8%
5 13 44.8%
6 15 51.7%
7 21 72.4%
8 8 27.6%
9 1 3.4%
10R 14 48.3%
10L 11 37.9%
11 3 10.3%
12 2 6.9%
13 1 3.4%
14 1 3.4%
Table 3
Anatomic distribution of abdominal lymphadenopathy.
Anatomic distribution Case (n ¼ 16) Percentage (%)
Hepatoduodenal ligament 13 81.3%
Hepatogastric ligament 9 56.3%
Gastrosplenic ligament 5 31.3%
Greater omentum 4 25.0%
Mesentery 6 37.5%
Portacaval space 14 87.5%
Periceliac region 13 81.3%
Root of the mesentery 12 75.0%
Peripancreatic region 14 87.5%
Upper paraaortic regiona 12 75.0%
Lower paraaortic regionb 10 62.5%
a Above the upper border of L3.
b Below the upper border of L3.
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in 21 patients. The results suggested that a lower CD4þ T cell
count is related to a higher incidence of coninfection of AIDS
and disseminated tuberculosis. The multiple sites of tubercu-
losis infection in patients with AIDS indicate severe immu-
nosuppression, with a consequent inability to confine the
infection locally.
Disseminated tuberculosis in AIDS patients is character-
ized by its multiple sites infection. The lung is the mostFig. 3. A 40-year-old male AIDS patient with disseminated tuberculosis. (A) Enhan
showed the focal lesion with mild rim enhancement (arrow) in the left kidney.
Fig. 4. (A) A 38-year-old male AIDS patient with disseminated tuberculosis. Enhan
in the slightly enlarged liver. (B) A 54-year-old male AIDS patient with disseminat
enhancement (arrow) in the spleen.common site with tuberculosis involvement. In our cases, lung
was involved in 87.5% of the patients, followed by lymph
node, liver and spleen, brain, pleura or peritoneum, gastroin-
testinal tract, bone and soft tissue. Pulmonary lesions domi-
nantly distributed in two or multi-lobe, and were often
detected with consolidation or ground glass opacity like
pneumonia, miliary nodules, bud-in-tree sign, and rarely
occurring calcification and cavitation. The atypical and
nonspecific CT pulmonary finding in our study resembled to
the findings from previous reports about tuberculosis in pa-
tients with advanced AIDS (CD4þ T-cell <200/mm3) [15,16].
Lymphadenopathy (72.5%) was the most common manifes-
tation of extrapulmonary tuberculosis. The imaging findings ofced CT showed miliary nodules (arrow) in enlarged spleen. (B) Enhanced CT
ced CT showed a multiple-room abscess with peripheral enhancement (arrow)
ed tuberculosis. Enhanced CT showed a multiple-room abscess with peripheral
Fig. 5. A 46-year-old male AIDS patient with disseminated tuberculosis. (A) Thoracic axial HRCT showed military nodules with small cavitary (arrow) in the
lungs. (B) Enhanced CT showed lymphadenopathy with rim enhancement in the upper paraaortic region (arrow) and ascites.
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cecal region, bone and soft tissue in our patients, resembling to
those of the disseminated tuberculosis in non-AIDS patients
reported in literatures [17,18].
Following tuberculosis infection, AIDS patients may
commonly have haematogenous dissemination due to deficient
cellular immunity. One feature related to severe immunosup-
pression is miliary tuberculosis [15]. Most studies have found
miliary pattern in more than 20% of patients with AIDS is
related to disseminated tuberculosis [6,19]. In our cases,
27.5% of the patients showed miliary nodules of lung, and
17.5% of the patients with combined miliary pattern of liver
and/or spleen. CT demonstrated innumerable nodules of
similar size (1e3 mm) scattered randomly and diffusely
throughout both lungs. High-resolution CT is more favorable
to show these findings as well as interlobular septal thickening
in the lower lung field. As the infection progresses, the miliary
nodules can coalesce and be observed with heterogeneous size
(3e7 mm), distribution and density. Cavitation may occa-
sionally occur in these nodules. In our cases, only one patient
showed the sign (Fig. 5A). In addition, the miliary pattern
occured in association with hepatosplenic tuberculosis with
innumerable tiny, low-attenuation foci in a diffusely enlarged
spleen or liver on CT scans. Therefore, miliary nodules in lung
with or without hepatosplenic involvement are specific, and
may be highly suggestive of disseminated tuberculosis.
When CD4þT cells count is less than 200/mm3 in AIDS
patients, wider lymphogenic dissemination may occur,
resulting in lymphadenopathy [20,21]. Lymphadenopathy
dominantly distributed in multiple areas. Previous reportsFig. 6. A 56-year-old male AIDS patient with disseminated tuberculosis. (A) Thora
suppressed axial T1-weighted MR imaging showed a multiple-room abscess withfound lymph node enlargement of tuberculosis in HIV-infected
patients mainly distributes in the right paratracheal and sub-
carinal regions [15]. In our cases, thoracic disseminated
tuberculosis frequently involved right lower paratracheal
(79.3%), 7 subcarinal (72.4%), and right upper paratracheal
(58.6%). Abdominal disseminated tuberculosis frequently
involved the portacaval space (87.5%), the peripancreatic re-
gion (87.5%) hepatoduodenal ligament (81.3%), the periceliac
region (81.3%), the root of the mesentery (75.0%), the upper
paraaortic region (75%) and the lower paraaortic region
(62.5%) by dominantly hematogenous infection, while non-
hematogenous disseminated tuberculosis often involves
mesenteric root, celiac, portahepatis and peripancreatic lymph
nodes by the drainage of the ingested infected material by the
lymphatics of the ileocecal region, jejunum, ileum and right
side of the colon but rarely involved the lower paraaortic re-
gion [9,22]. The most frequent pattern of enlarged nodes is
peripherally enhanced with central low-density areas after
intravenous contrast administration. This finding probably
represents central caseation or liquefaction necrosis with pe-
ripheral granulation tissue. In our cases, 65.2% of intrathoracic
lymphadenopathy showed rim enhancement, and 68.8%
intraabdominal lymphadenopathy presented this enhancement
pattern. The detection of lymphadenopathy in multiple areas,
with dominant distribution and rim enhancement on CT scan
is highly suggestive of tuberculosis.
Compared to miliary form, the focal form in multiple organ
sites, including CNS, liver and spleen, kidney and soft tissue,
is rare and is further subdivided into focal or nodule tuber-
culosis (ie, tuberculous abscess and tuberculoma) [17,23,24].cic axial HRCT showed military nodules in right pulmonary. (B) Enhanced fat-
peripheral enhancement (arrow) in the right pelvic wall.
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of tuberculomas in CNS depend on whether it is noncaseating
or caseating. Caseating tuberculomas are isointense to mark-
edly hypointense on T2-weighted images and exhibit rim
enhancement. Abscess may display a single room with rim
enhancement or multiple rooms with peripheral enhancement.
In our cases, the multiple-room abscesses was detected in liver
or soft tissues. However, for the focal lesion in regardless of
CNS, liver, spleen, kidney and soft tissue, the rim enhance-
ment was the similar imaging feature. On CT or MRI, tuber-
culomas or abscess with rim enhancement in multiple sites
may suggest the diagnosis of disseminated tuberculosis.
Generally speaking, it should be pointed out that the im-
aging features of disseminated tuberculosis in AIDS patients
are nonspecific. But disseminated tuberculosis should be
considered first if the following imaging findings are detected
in two or more noncontiguous sites. (1) The lungs filled with
miliary nodules with or without liver and/or spleen involve-
ment. (2) Intrathoracic and intraabdominal lymphadenopathy
with dominant distribution in multiple areas and rim
enhancement. (3) Focal lesions in several sites with rim
enhancement, such as liver and spleen, brain, kidney, soft
tissue. (4) Pleural effusion or ascites. (5) Ileocecal wall
thickening with peripheral rim enhancement lymphadenopa-
thy. (6) Vertebral bone destruction with paravertebral abscess
or short tubular bone that shows the gas-burst sign on X-ray.
Although a positive culture or histologic analysis of biopsy
specimens are still required in many patients to yield the
definitive diagnosis, understanding about the radiological
features of disseminated tuberculosis can aid the diagnosis.
Disseminated tuberculosis in AIDS patients should be
differentiated from lymphoma, metastases, disseminated
Mycobacterium avium-intracellulare (MAC), histoplasmosis,
and Kaposi's sarcoma, and Penicilliosis marneffei infections.
Most of the metastases can be diagnosed because their pri-
mary malignancy has been already located. Although overlap
exists among the diagnostic groups, lymphoma tends to be
more variable nodules, whereas tuberculosis infection tends
to occur with smaller and more uniform nodules [24]. Good
differential diagnostic parameters are enhancement pattern of
abdominal lymphadenopathy. Homogeneously enhancement
mainly presents in lymphoma, disseminated Mycobacterium
avium-intracellulare (MAC), histoplasmosis, and Kaposi's
sarcoma abdominal lymphadenopathy [25,26], while rim
enhancement appears in tuberculosis. In addition, miliary
lesions are uncommon in MAC infection [19]. The finding of
hypointense lesion on T2-weighted images may be a helpful
characteristic sign in the differentiation of CNS caseating
tuberculoma from other neoplastic or inflammatory lesions
[27].
In conclusion, disseminated tuberculosis in AIDS patients
usually involves multiple sites. The radiological character-
istics of disseminated tuberculosis in AIDS patients include
miliary pattern in the lung with or without those in liver or
spleen, widespread lymphadenopathy with dominant distri-
bution and rim enhancement, tuberculoma or abscess with
rim enhancement in multiple sites. Knowledge about itsvarious radiological features can aid the early accurate
diagnosis and proper treatment to reduce mortality of
disseminated tuberculosis in AIDS.
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